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(54) AN ARRANGEMENT FOR COMBUSTING PURGE GAS AND A METHOD THEREOF

(57) An arrangement (100) and a method for com-
busting purge gas originating from an ammonia fuel sys-
tem (108) fueling an ammonia fueled engine (112), the
arrangement (100) comprising: a boiler system (102)
comprising; a burner (104), a fuel inlet (111) configured
to supply a fuel and thereby sustain a support flame in
the burner (104), and a purge gas inlet (121) being con-
figured to intermittently receive purge gas from the am-
monia fueled engine (112) and supply the purge gas to
the burner (104), the purge gas comprising a mixture of
ammonia and inert gas, wherein the burner (104) is con-
figured to combust the ammonia with the support flame.
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Description

Field of the disclosure

[0001] The disclosure relates to an arrangement for
combusting purge gas originating from an ammonia fuel
system fueling an ammonia fueled engine and a method
thereof.

Background art

[0002] Marine engines powered by oil or gas are well
known in the art. Oil and gas fired boilers for marine steam
production are also well known in the art. Usually, the
choice of fuel for the boiler operation is made in relation
to the fuels selected for the marine engine operation.
Thus, if the marine engine is powered by oil, the boiler
is often powered by oil as well. However, the marine en-
gine and the boiler may be powered by different fuels.
[0003] One drawback with most of the marine engines
of today is marine air pollution, especially carbon dioxide
(CO2), emitted from the marine engines when providing
propulsion power. It is generally agreed that the CO2
emissions, as well as other greenhouse gas emissions,
have to be decreased in view of environmental aspects.
As a solution, alternative fuels are gaining traction in the
marine industry. This includes fuels like methanol, hy-
drogen, ammonia or conversion of biomaterials. Howev-
er, by introducing alternative fuels, other problems may
occur, e.g. other environmental problems. For instance,
by powering the marine engines with some of the alter-
native fuels, gases originating from those fuels may e.g.
often not be directly vented to the atmosphere e.g. be-
cause of toxicity and need often be eliminated before
being vented to the atmosphere. This latter is e.g. the
case when ammonia is used as fuel. Thus, although the
alternative fuels may be more environmentally friendly
regarding greenhouse gas emissions compared to the
conventional fuels, there are still other problems that
need to be overcome.
[0004] In attempt to address some parts of this issue,
document CN109140496 discloses a boiler ignition de-
vice using ammonia purge gas as a heat source including
a purge gas supply pipeline and ignition gas supply pipe-
line.
[0005] However, as will be explained below, the prior
art does not disclose a more environmentally friendly ma-
rine arrangement which adequately addresses the set of
design criteria of making it possible to use alternative
fuels and at the same time provide for that no, or limited
amounts of, toxic gases are vented to the atmosphere,
and especially the prior art does not disclose how to pro-
vide an overall arrangement which may be used in a con-
venient manner over time when it comes to meeting said
set of design criteria.

Summary of the disclosure

[0006] It is an object of the disclosure to provide a more
environmentally friendly marine arrangement which ad-
equately addresses the set of design criteria of making
it possible to use alternative fuels and at the same time
provide for that no, or limited amounts of, toxic gases are
vented to the atmosphere.
[0007] This object has been achieved by an arrange-
ment for combusting purge gas originating from an am-
monia fuel system fueling an ammonia fueled engine,
the arrangement comprising:

a boiler system comprising

a burner,
a fuel inlet configured to supply a fuel and there-
by sustain a

support flame in the burner, and

a purge gas inlet being configured to intermit-
tently receive purge gas from the ammonia fuel
system and supply the purge gas to the burner,
the purge gas comprising a mixture of ammonia
and inert gas,
wherein the burner is configured to combust the
ammonia with the support flame.

[0008] Preferably, the ammonia fueled engine is a ma-
rine engine. The ammonia fueled engine is advanta-
geous as it uses a more environmentally friendly fuel,
namely the ammonia, for powering the engine compared
to most fossil fuels used today, e.g. oil and gas. The ar-
rangement is advantageous as it combusts the purge
gas originating from the ammonia fuel system instead of
venting the purge gas into the atmosphere. The purge
gas may be generated when the ammonia fueled engine
switches fuel from ammonia to another fuel or when the
ammonia fueled engine shuts down, either in a controlled
manner or as a result of an emergency situation. At this
stage, the purge gas is toxic and should therefore not be
vented to the atmosphere. Instead, the purge gas inlet
receives the purge gas originating from the ammonia fuel
system and supplies the purge gas to the burner. By burn-
ing the mixture in the burner, the purge gas is vented to
the atmosphere as a combustion gas primarily consisting
of nitrogen and water instead of as a toxic gas. Thus, the
arrangement may be said to act as a safety mechanism
by burning the purge gas in the burner instead of venting
toxic gases to the atmosphere. Thus, a more environ-
mentally friendly marine arrangement using alternative
fuels, namely the ammonia, and at the same time pro-
vides for that no, or as little as possible, toxic gases is
vented to the atmosphere is achieved.
[0009] Preferably, the ammonia fueled engine is oper-
ating on ammonia in pure form. However, it should be
noted that the ammonia may comprise minor amount of
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water. It should further be noted that the ammonia may
be mixed with another fuel e.g. an alcohol like methanol
or ethanol or a gas like hydrogen. Mixing the ammonia
with another fuel may be advantageous if the ammonia
is too difficult to combust with the support flame.
[0010] The purge gas may comprise a mixture of am-
monia and inert gas. The inert gas may be nitrogen. Pref-
erably, the nitrogen is compressed nitrogen. However, it
should be noted that other inert gases may be used as
well. It should further be noted that if the ammonia is
mixed with another fuel, the purge gas will comprise the
other fuel as well. The fuel may initially be supplied to
provide a pilot flame and may also, when the burner is
running in operational mode, be supplied as a main fuel.
When the fuel is supplied to provide the pilot flame, the
fuel may be of a small amount such that a small flame
for ignition of a main fuel may be provided. The pilot flame
may be for igniting the fuel being supplied as the main
fuel. When the fuel is supplied as the main fuel, the fuel
is supplied at a greater amount compared to the fuel sup-
plied for provide the pilot flame. Preferably, when com-
busting the ammonia, the main fuel is acting as the sup-
port flame such that the purge gas is combusted with the
support flame. The support flame has to be of a certain
size to ensure fully combustion of the ammonia.
[0011] Preferably, the boiler may, when activated to
combust purge gas, run in 15-50%, preferably 25-50%,
compared to full operation in the sense that the support
flame may be sustained by providing a fuel at a rate of
15-50%, preferably 25-50%, compared to the rate at
which the fuel is provided when the boiler runs at full
operation, thereby making sure that the ammonia sup-
plied to the burner is combusted also when the burner is
activated for the purpose of combusting purge gas and
not activated an run in full operation to produce heat. In
this context it may be noted that production of heat may
refer to production of steam, heating hot water, heating
a thermal fluid or heating any other media used in the
boiler.The support flame typically has to be larger than
the pilot flame because the purge gas is typically more
difficult to ignite compared to the main fuel. The fuel inlet
and the purge gas inlet may be separate inlets. However,
which will be discussed further below, if the purge gas
comprises both gas and liquid, the liquid may be supplied
to the burner by the fuel inlet and the gas may be supplied
to the burner by the purge gas inlet.
[0012] The burner may be a of a steam atomizing type
or a pressure atomizing type. It should be noted that the
fuel may be supplied to provide the pilot fuel for igniting
the main fuel if the burner is of the steam atomizing type.
If the burner is of the pressure atomizing type, the fuel is
typically only supplied as the main fuel. Instead, the pres-
sure atomizing burner comprises a spark igniter config-
ured to igniting the main fuel. However, if the burner is
of the steam atomizing type, the fuel may be supplied to
provide the pilot flame as the spark igniter for igniting the
main fuel.
[0013] The boiler system may be configured to operate

in one of at least a first mode and a second mode, wherein
[0014] the first mode is a heat production mode in
which heat is produced, and
[0015] the second mode is an ammonia safety purge
mode in which a boiler is kept warm and ready for fast
operation and/or in which a pilot flame is sustained.
[0016] The first mode may be the operational mode
discussed above. The second mode may be a ready
mode, wherein the boiler is ready for fast operation or
ready for fast start-up. In the first and the second mode,
the burner may be an active burner. By the term "active
burner" is here meant a burner that is ready for receiving
the purge gas via the purge gas inlet at any time because
the shutdown of the engine may occur at any time. If the
burner is an active burner, the burner is in operation mode
or in ready mode, ready to receive the purge gas.
[0017] The disclosed boiler system provides for that a
more flexible boiler system is achieved. By having a more
flexible boiler system, it is possible to use the boiler sys-
tem in more ways than just the main purpose of the burn-
er, namely, to produce heat. The boiler system may thus
be configured to combust the purge gas as well. The
switch between the different modes provides for that the
conventional burner, e.g. an oil-fired burner or a gas-fired
burner, may be used for both producing heat but also to
combust the purge gas. However, it should be noted that
the burner may be configured to operate in more than
the two modes.
[0018] The boiler system may be configured to operate
in one of at least a first sub-mode and a second sub-
mode of the first mode, wherein, in the first sub-mode, a
main flame is sustained in the burner for heat production
and no purge gas is supplied to the burner, and, in the
second sub-mode, the main flame is sustained in the
burner for heat production and purge gas is supplied to
the burner and the ammonia is combusted with the main
flame acting as the support flame.
[0019] The first sub-mode of the first mode may be
configured to produce heat from the main fuel. The sec-
ond sub-mode of the first mode may be configured to
produce heat from the main fuel and the purge gas, there-
by combust the purge gas.
[0020] The boiler system may be configured to ignite
a support flame by first igniting a pilot flame and then
igniting the support flame from the pilot flame or, if a pilot
flame is sustained, directly ignite the support flame from
the pilot flame and to supply purge gas to the burner and
combust the ammonia with the support flame.
[0021] Preferably, the respective inlets may be control-
led by one or more valves. The one or more valves may
be configured to open and close the fuel inlet and the
purge gas inlet such that the switch between the at least
two modes and/or between the first and second sub-
mode of the first mode may be possible. The one or more
valves may be configured to independently open and
close the fuel inlet and independently open and close the
purge gas inlet.
[0022] The fuel inlet may be connected via a fuel supply

3 4 



EP 4 060 230 A1

4

5

10

15

20

25

30

35

40

45

50

55

line to a fuel source, the fuel source may be configured
to supply the fuel selected from the group consisting of
liquefied natural gas (LNG), distillate and residual fuels.
This may e.g. include diesel, marine gas oil (MGO), very
low Sulphur fuel oil (VLSFO), heavy fuel oil (HFO). The
fuel may also be a biofuel. It should be noted that other
type of fuels may be used as the fuel as well such as
ammonia, hydrogen, and methanol. It should be noted
that the fuel may comprise two types of fuel. The two
types of fuel may be premixed with each other and sup-
plied from the same fuel source or may be kept separate
and be supplied from two different fuel sources. The fuel
sources may e.g. be tanks. If the fuel comprises two types
of fuel, being supplied from two different fuel sources,
they may have one supply line each from the respective
fuel tank to the burner, but they may share as well. If the
two types of fuels being supplied from two different fuel
sources with a supply line each, they may also have a
fuel inlet each, or alternatively there is one fuel inlet which
is connected to the two different supply lines such that
the fuels from the two different fuel sources may be in-
troduced into the burner the common inlet. The other fuel
source may be configured to supply the fuel selected
from the group consisting of liquefied natural gas (LNG),
distillate and residual fuels. This may e.g. include diesel,
marine gas oil (MGO), very low Sulphur fuel oil (VLSFO),
heavy fuel oil (HFO). The fuel may also be a biofuel. It
should be noted that other type of fuels may be used as
the fuel as well such that ammonia, hydrogen, and meth-
anol.
[0023] The arrangement may further comprise the am-
monia fuel system, the ammonia fuel system comprising:

an ammonia fuel source for storing ammonia,
a fuel supply system,
the ammonia fueled engine, and
a purge source which contains the inert gas, and
which is configured to purge ammonia from parts of
the ammonia fuel system to the purge gas inlet by
flushing the inert gas through the parts of the ammo-
nia fuel system.

[0024] This is advantageous as it ensures that there is
no unwanted fuel in pipelines of the ammonia fuel system.
Thus, when the ammonia fuel engine switches fuel or
shuts down, as previously discussed, there may be am-
monia in the pipelines that should not be vented to the
atmosphere nor being supplied back to the ammonia fuel
source. By flushing the inert gas through those parts of
the ammonia fuel system, the ammonia that may be left
in the pipelines is forced out of the ammonia fuel system,
forming a mixture of ammonia and the inert gas, and this
mixture may be directed towards the boiler system. The
mixture may e.g. be directed via an evaporator and/or a
separator to take into account that the mixture of ammo-
nia and the inert gas may also be a mixture of gas and
liquid phase. Forcing the ammonia out of the ammonia
fuel system by the inert gas provides for that more or less

all ammonia is vented from the ammonia fuel system.
Thereby, a more secure and environmentally friendly ar-
rangement is achieved.
[0025] The ammonia may be purged from parts of the
ammonia fuel system. Preferably, the ammonia may be
purged from parts being close to the engine because it
may be dirty ammonia within these parts, and it should
be avoided to mix dirty ammonia back to the ammonia
fuel source.
[0026] Preferably, the ammonia forced out of the am-
monia fuel system should not be able to be forced to
other parts within the ammonia fuel system, but out from
the system. The ammonia fuel system may comprise one
or more valves configured to control the flow of the am-
monia when the ammonia is being forced out of the am-
monia fuel system.
[0027] The arrangement may further comprise fuel
valve train and recirculation taking care of the ammonia
that do not have to be purged. This may e.g. typically be
ammonia present in those parts of the ammonia fuel sys-
tem being comparably close to the fuel tank. Such am-
monia has typically not picked up too much dirt and water
and may typically be returned to the fuel tank.
[0028] The mixture of ammonia and inert gas may com-
prise gaseous ammonia, liquid ammonia, and inert gas.
[0029] The arrangement may further comprise an
evaporator configured to evaporate liquid ammonia into
gaseous ammonia thereby providing a gaseous mixture
of ammonia and inert gas to be supplied to the burner.
That the mixture comprises both liquid and gaseous am-
monia is typically not optimal for the burner. Thus, the
burner typically needs either a liquid or a gas but does
typically not work well with a mixture of both. Therefore,
if the mixture may comprise both liquid and gas, it may
need to be transformed to either one of liquid or gas. By
introducing the evaporator in the arrangement, it may be
possible to evaporate the liquid ammonia to gaseous am-
monia such that the purge supplied to the burner may
only comprise the purge gas. Thus, the evaporator may
be advantageous in that it provides for that only gaseous
purge is received by the burner. Preferably, the evapo-
rator is arranged such that the purge gas is supplied to
the evaporator before being supplied to the purge gas
inlet.
[0030] The arrangement may further or alternatively
comprise a separator configured to separate the liquid
ammonia from the gaseous ammonia and inert gas there-
by providing a gaseous mixture of ammonia and inert
gas to be supplied to the burner. By introducing the sep-
arator in the arrangement, it may be possible to separate
the liquid ammonia from the gaseous ammonia and the
inert gas such that the purge supplied to the burner may
only comprise the purge gas. The separator may be a
gas/liquid separator, typically a drum or tank with a de-
mister in an outlet. The liquid phase of the purge may be
connected to main fuel supply system such that the liquid
phase is mixed with a liquid main fuel. It should be noted
that the arrangement may comprise both the evaporator
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and the separator, or only one of them.
[0031] The evaporator may e.g. be arranged down-
stream of the separator such that the purge gas from
which most of the liquid phase has been removed in the
separator is supplied to the evaporator before being sup-
plied to the purge gas inlet.
[0032] The burner may be a multi-fuel burner config-
ured to burn at least two different fuels one at the time
or simultaneously. This is advantageous in that more
than one fuel may be configured to power the burner or
to be burned by the burner. The multi-fuel burner may be
configured to burn at least two different fuels, preferably
two different liquid fuels, preferably one at the time. The
multi-fuel burner may be configured to burn one or more
liquids fuels in combination with burning one or more gas-
eous fuels, wherein the one or more liquid fuels, prefer-
ably one liquid fuel at the time, is burnt simultaneously
as the one or more gaseous fuels, preferably one gase-
ous fuel at the time, is burnt.
[0033] The arrangement may further comprise a liquid
ammonia inlet being connected via a liquid ammonia con-
nection to the fuel supply line such that the liquid ammo-
nia is mixed with the fuel. This may be advantageous if
the arrangement comprises the separator and/or the
evaporator. If that is the case, the liquid ammonia sepa-
rated from the purge gas may be configured to be mixed
with the fuel and still reach the burner, but in a different
mixture compared to the purge gas mixture.
[0034] The arrangement may further comprise a com-
bustion fan configured to provide combustion air to the
burner. The combustion fan may be configured to supply
a specific amount of combustion air, based on pre-set
requirements. Preferably, there should be 10-15% more
combustion air than fuel in the boiler system. This ratio
of combustion air is typically needed to have a complete
combustion of the fuel but also of the purge gas. If the
combustion is not complete, it may lead to dirty furnace
and black exhaust gas with higher carbon oxide, CO,
content than wanted.
[0035] The arrangement may further comprise a gas
valve train configured to control the flow of the purge gas
being supplied to the burner from the ammonia fuel sys-
tem.
[0036] The combustion fan may further or alternatively
be configured to direct the purge gas to the burner. The
combustion fan may comprise the purge gas inlet, where-
in the combustion fan may be configured to mix the purge
gas with combustion air and to provide the mixture of
purge gas and combustion air to the burner.
[0037] If the combustion fan is configured to direct the
purge gas to the burner, the gas valve train may be ex-
cluded from the arrangement. Instead, the combustion
fan may be arranged to control and direct the flow of the
purge gas being supplied to the burner from the ammonia
fuel system. In the combustion fan, the purge gas may
be mixed with the combustion air. The mixture may be
directed to the burner, wherein the mixture may be com-
busted with the support flame. However, it should be not-

ed that the arrangement may comprise both the combus-
tion fan for directing the purge gas and the gas valve
train. The combustion fan may be designed for purge
gas. The purge gas inlet comprised in the combustion
fan may ensure optimal mixture with the combustion air.
In addition, the combustion fan may be arranged to pre-
vent back flow of the purge gas.
[0038] Further, if the arrangement comprises the evap-
orator and/or the separator, the combustion fan is pref-
erably arranged downstream the evaporator and/or the
separator.
[0039] The above-mentioned object has also been
achieved by a method for combusting purge gas origi-
nating from an ammonia fuel system fueling an ammonia
fueled engine, the method comprising:

sustaining a support flame in a burner comprised in
a boiler system, wherein the support flame is sus-
tained by a fuel supplied by a fuel inlet; and
intermittently supplying the purge gas, wherein the
purge gas is supplied by a purge gas inlet from the
ammonia fuel system to the burner, the purge gas
comprising a mixture of ammonia and inert gas, and
combusting the ammonia in the burner with the sup-
port flame.
In accordance with the method, the boiler system
may be configured to operate in one of at least a first
mode and a second mode, wherein
the first mode is a heat production mode in which
heat is produced, and
the second mode is an ammonia safety purge mode
in which the boiler is kept warm and ready for fast
operation and/or in which a pilot flame is sustained.

[0040] The further different preferred embodiments
mentioned above in relation to the arrangement are
equally applicable to the method.
[0041] The arrangement is preferably placed onboard
a ship. The method is preferably performed onboard a
ship. However, it may be noted that neither the arrange-
ment, nor the method, is limited to be used onboard ship.
The arrangement and the method may be useful for other
applications where there is an engine and a boiler posi-
tioned nearby each other. This may e.g. be the case,
apart from ships, in other marine applications. It may e.g.
be platforms, such as platforms of the kind used for drill-
ing for oil or gas. The arrangement and method may also
be useful for land-based applications. The arrangement
and method may e.g. be used for logging or mining ap-
plications.
[0042] Generally, all terms used in the claims are to be
interpreted according to their ordinary meaning in the
technical field, unless explicitly defined otherwise herein.
All references to "a/an/the [element, device, component,
means, step, etc.]" are to be interpreted openly as refer-
ring to at least one instance of said element, device, com-
ponent, means, step, etc., unless explicitly stated other-
wise. The steps of any method disclosed herein do not
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have to be performed in the exact order disclosed, unless
explicitly stated.

Brief Description of the Drawings

[0043] The above, as well as additional objects, fea-
tures and advantages of the present disclosure, will be
better understood through the following illustrative and
non-limiting detailed description of preferred embodi-
ments of the present disclosure, with reference to the
appended drawings, where the same reference numer-
als will be used for similar elements, wherein:

Figure 1 discloses an arrangement for combusting
purge gas originating from an ammonia fueled en-
gine.
Figure 2 discloses a flow chart illustrating a method
for combusting purge gas originating from an ammo-
nia fueled engine.

Description of Embodiments

[0044] The present disclosure will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which currently preferred embodiments
of the disclosure are shown. This disclosure may, how-
ever, be embodied in many different forms and should
not be construed as limited to the embodiments set forth
herein; rather, these embodiments are provided for thor-
oughness and completeness, and fully convey the scope
of the disclosure to the skilled person.
[0045] With reference to figure 1, there is disclosed an
arrangement 100 for combusting purge gas originating
from an ammonia fuel system 108 fueling an ammonia
fueled engine 112. The arrangement 100 comprises a
boiler system 102 and an ammonia fuel system 108. The
ammonia fuel system 108 comprises the ammonia fueled
engine 112.
[0046] The purge gas may be generated when the am-
monia fueled engine 112 switches fuel from ammonia to
another fuel or when the ammonia fueled engine 112
shuts down, either in a controlled manner or as a result
of an emergency situation. At this stage, the purge gas
is toxic and should therefore not be vented to the atmos-
phere. The purge gas is typically a mixture of ammonia
and an inert gas used to purge the ammonia from the
ammonia fuel system 108. The ammonia may be liquid
ammonia, gaseous ammonia, or a mixture thereof. The
inert gas may be nitrogen. It should be noted that the
inert gas may be any other inert gases as well.
[0047] The boiler system 102 comprises a burner 104,
a fuel inlet 111 and a purge gas inlet 121. The burner
104 is configured to burn the purge gas originating from
the ammonia fuel system 108. Put differently, the burner
104 is configured to combust the ammonia within the
purge gas. The burner 104 may be a multi-fuel burner
configured to burn two different fuels one at the time or
simultaneously. The burner 104 may be of pressure at-

omizing type. The burner 104 may alternatively be of
steam atomizing type.
[0048] The fuel inlet 111 is configured to supply a fuel
and thereby sustain a support flame in the burner 104.
The fuel inlet 111 is typically configured to continuously
supply the fuel, and at least continuously in the sense
that it is capable of sustaining the support flame. The fuel
may initially be supplied to provide a pilot flame and may
also, when the burner is running in operational mode, be
supplied as a main fuel. The main fuel may be acting as
the support flame such that the purge gas may be com-
busted with the support flame.
[0049] The purge gas inlet 121 is preferably separated
from the fuel inlet 111. The purge gas inlet 121 is config-
ured to intermittently receive the purge gas from the am-
monia fuel system 108 and supply the purge gas to the
burner 104. The purge gas may be supplied from the
ammonia fuel system 108 to the purge gas inlet 121 via
a purge gas piping 123. The piping 123 may be of double-
walled type; especially for those parts of the piping 123
where the purge is in gas phase.
[0050] The fuel inlet 111 may be connected via a fuel
supply line 113 to a fuel source 115, e.g. a fuel tank. The
fuel source 115 is configured to supply the fuel, via the
fuel inlet 111, to the burner 104. The fuel may be liquefied
natural gas (LNG), distillate and residual fuels. This may
e.g. include diesel, marine gas oil (MGO), very low Sul-
phur fuel oil (VLSFO), heavy fuel oil (HFO). The fuel may
also be biofuel. However, it should be noted that the main
fuel may be other fuels as well. The fuel may comprise
one or more type of fuels. If the fuel comprises more than
one type of fuel, the fuel inlet 111 may be connected to
more than one fuel sources. Thus, if the fuel comprises
two types of fuel, one fuel type may be supplied from the
fuel source 115 and the other fuel type may be supplied
from one other fuel source 135. Typically, the fuels are
supplied to the burner 104 only one at a time. Typically,
the fuel supply line 113 is operated, as illustrated in Fig.
1, in that the different fuels are provided one at a time
making use of the same inlet 111, albeit at different times.
One conceivable combination is to provide a liquid fuel
via the fuel supply line 113 to the inlet 111 and to simul-
taneously provide a gas via a separate gas inlet, such
as via the combustion fan 120. The gas provided via sep-
arate gas inlet, such as the combustion fan 120, may be
the purge gas and/or it may be a gaseous fuel not origi-
nating from the purging operation.
[0051] However, the fuel supply line 113 as illustrated
in Fig. 1, may if so would be desired be used to mix the
two types of fuel in the fuel supply line 113, wherein the
other fuel may be supplied by one other fuel supply line
133 to the fuel supply line 113, such that the mixture is
supplied to the burner 104 via the fuel inlet 111. However,
although not illustrated, the two types of fuel may be sup-
plied to the burner 104 by two different fuel inlets via two
different supply lines. Thus, the arrangement 100 may
comprise an additional supply line being arranged sep-
arately from the fuel supply line 113, wherein the addi-
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tional supply line may be arranged to supply the other
fuel from the other fuel source 135 to the burner 104. The
other fuel may be any of the fuels listed above regarding
the fuel. Preferably, if the fuel comprises two types of
fuel, one type may be a liquid fuel and the other type may
be a gaseous fuel.
[0052] With reference to figure 2, a flow chart 200 il-
lustrating a method 200 for combustion of the purge gas
originating from the ammonia fuel system 108 fueling the
ammonia fueled engine 112 is shown by way of example.
The boiler system 102 is configured to operate in a first
mode 201. The boiler system 102 is configured to operate
in a second mode 211. The boiler system 102 may be
configured to operate in other modes than the first mode
201 and the second mode 211. The first mode 201 may
be a heat production mode in which heat is produced. In
this context it may be noted that production of heat may
refer to production of steam, heating hot water, heating
a thermal fluid or heating any other media used in the
boiler. The second mode 211 may be an ammonia safety
purge mode in which a boiler 106 is kept warm and ready
for fast operation and/or in which the pilot flame may be
sustained. The boiler 106 is comprised in the boiler sys-
tem 102. In the second mode 211, the boiler may be
ready for fast operation or ready for fast start up.
[0053] The boiler system 102 may be configured to op-
erate in a first sub-mode 201 a and a second sub-mode
201b of the first mode 201. In the first sub-mode 201a,
a main flame is sustained in the burner 104 for heat pro-
duction and no purge gas is supplied to the burner 104.
The first sub-mode 201a is configured to produce heat
from the fuel supplied by the fuel inlet 111 to the burner
104. The second sub-mode 201b of the first mode 201
is configured to produce heat from the main fuel and the
purge gas, wherein the purge gas is supplied by the purge
gas inlet 121. Thus, in the second sub-mode 201b, the
main flame is sustained in the burner 104 for heat pro-
duction and purge gas is supplied to the burner 104. The
ammonia is combusted with the main flame acting as the
support flame.
[0054] The boiler system 102 is configured to ignite a
support flame by first igniting a pilot flame or a pilot spark
and then igniting the support flame from the pilot flame.
The boiler system 102 is configured to, if a pilot flame is
sustained, directly ignite the support flame from the pilot
flame and to supply purge gas to the burner 104 and
combust the ammonia with the support flame.
[0055] Thus, both the first and the second mode is con-
figured to combust the ammonia but with different starting
points.
[0056] Referring back to Fig. 1, the ammonia fuel sys-
tem 108 comprises an ammonia fuel source 155, a fuel
supply system 110 and the ammonia fueled engine 112.
The ammonia fuel system 108 may comprise a purge
source 165. The ammonia fuel source 155 may be an
ammonia tank and is configured to store the ammonia
before being supplied to the ammonia fueled engine 112.
The fuel supply system 110 is configured to supply the

ammonia within the ammonia fuel system 108. The am-
monia fueled engine 112 is configured to be powered by
the ammonia supplied from the ammonia fuel source 155.
[0057] The purge source 165 is typically a gas tank
containing inert gas. The inert gas from the purge source
165 is configured to purge ammonia from the ammonia
fuel system 108 to the purge gas inlet 121 by flushing
the inert gas through the ammonia fuel system 108. The
arrangement 100 may comprise a gas valve train 118
configured to control the flow of the purge gas being sup-
plied from the ammonia fuel system 108 to the burner
104. As discussed above, the purge gas is a mixture of
ammonia and inert gas. The ammonia may be liquid am-
monia, gaseous ammonia, or a mixture thereof. If the
ammonia is a mixture of gaseous ammonia and liquid
ammonia, the purge gas is a mixture of gas and liquid.
The purge gas supplied to the burner 104 should be in
gaseous form and therefore, the liquid has to be removed
from the purge gas before being supplied to the burner
104.
[0058] The arrangement 100 may comprise an evap-
orator 114 configured to evaporate liquid ammonia, if
present in the mixture, into gaseous ammonia. By evap-
orating liquid ammonia into gaseous ammonia, a gase-
ous mixture of ammonia and inert gas may be supplied
to the burner 104. The evaporator 114 may be arranged
within the purge gas piping 123, between the boiler sys-
tem 102 and the ammonia fuel system 108.
[0059] The arrangement 100 may further or alterna-
tively comprise a separator 116 configured to separate
liquid ammonia from the gaseous ammonia and inert gas,
if present in the mixture. By separating liquid ammonia
from the gaseous ammonia and the inert gas, a gaseous
mixture of ammonia and inert gas may be supplied to the
burner 104. The separator 116 may be arranged within
the purge gas piping 123, between the boiler system 102
and the ammonia fuel system 108.
[0060] It should be noted that the arrangement 100
may comprise both the evaporator 114 and the separator
116, or only one of the evaporator 114 and the separator
116.
[0061] The arrangement 100 may comprise a liquid
ammonia inlet 141. The liquid ammonia inlet 141 may be
connected to the fuel piping 133 via a liquid ammonia
piping 143. The liquid ammonia inlet 141 may be config-
ured to supply liquid ammonia from the evaporator 114
and/or the separator 116 to the fuel piping 133 such that
the liquid ammonia may be mixed with the fuel arranged
in the fuel piping 133. Thus, the liquid ammonia may be
supplied to the burner 104 as a mixture with the fuel.
[0062] The arrangement 100 may comprise a combus-
tion fan 120. The combustion fan 120 may be configured
to provide air to the burner 104 for combustion of the
ammonia. The combustion fan 120 may be configured
to supply a specific amount of air, based on pre-set re-
quirements. The combustion fan 120 may further or al-
ternatively be configured to direct the purge gas to the
burner 104. The combustion fan may further or alterna-
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tively be configured to direct the purge gas to the burner.
The combustion fan 120 may comprise the purge gas
inlet 121, wherein the combustion fan 120 may be con-
figured to mix the purge gas with combustion air. The
combustion fan 120 may further be arranged to direct the
mixture of purge gas and combustion air to the burner
104.The person skilled in the art realizes that the present
disclosure by no means is limited to the preferred em-
bodiments described above. On the contrary, many mod-
ifications and variations are possible within the scope of
the appended claims.

Claims

1. An arrangement (100) for combusting purge gas
originating from an ammonia fuel system (108)
fueling an ammonia fueled engine (112), the ar-
rangement (100) comprising:

a boiler system (102) comprising

a burner (104),
a fuel inlet (111) configured to supply a fuel
and thereby sustain a support flame in the
burner (104), and
a purge gas inlet (121) being configured to
intermittently receive purge gas from the
ammonia fuel system (108) and supply the
purge gas to the burner (104), the purge gas
comprising a mixture of ammonia and inert
gas,

wherein the burner (104) is configured to com-
bust the ammonia with the support flame.

2. The arrangement (100) according to claim 1, wherein
the boiler system (102) is configured to operate in
one of at least a first mode (201) and a second mode
(211), wherein

the first mode (201) is a heat production mode
in which heat is produced, and
the second mode (211) is an ammonia safety
purge mode in which a boiler (106) is kept warm
and ready for fast operation and/or in which a
pilot flame is sustained.

3. The arrangement (100) according to claim 2, wherein
the boiler system (102) is configured to operate in
one of at least a first sub-mode (201a) and a second
sub-mode (201b) of the first mode (201), wherein, in
the first sub-mode (201a), a main flame is sustained
in the burner (104) for heat production and no purge
gas is supplied to the burner (104), and, in the second
sub-mode (201b), the main flame is sustained in the
burner (104) for heat production and purge gas is
supplied to the burner (104) and the ammonia is com-

busted with the main flame acting as the support
flame.

4. The arrangement (100) according to claim 2 or 3,
wherein the boiler system (102) is configured
to ignite a support flame by first igniting a pilot flame
and then igniting the support flame from the pilot
flame, or if a pilot flame is sustained directly ignite
the support flame from the pilot flame, and
to supply purge gas to the burner (104) and combust
the ammonia with the support flame.

5. The arrangement (100) according to any one of the
preceding claims, wherein the fuel inlet (111) is con-
nected via a fuel supply line (113, 133) to a fuel
source (115, 135), the fuel source (115, 135) being
configured to supply the fuel selected from the group
consisting of liquefied natural gas (LNG), distillate
and residual fuels.

6. The arrangement (100) according to any one of the
preceding claims, further comprising the ammonia
fuel system (108), the ammonia fuel system (108)
comprising:

an ammonia fuel source (155) for storing am-
monia,
a fuel supply system (110),
the ammonia fueled engine (112), and
a purge source (165) which contains the inert
gas, and which is configured to purge ammonia
from the ammonia fuel system (108) to the purge
gas inlet (121) by flushing the inert gas through
the ammonia fuel system (108).

7. The arrangement (100) according to any one of
claims 1-6, wherein the mixture of ammonia and inert
gas comprises gaseous ammonia, liquid ammonia,
and inert gas.

8. The arrangement (100) according to claim 7, wherein
the arrangement (100) further comprises an evapo-
rator (114) configured to evaporate liquid ammonia
into gaseous ammonia thereby providing a gaseous
mixture of ammonia and inert gas to be supplied to
the burner (104).

9. The arrangement (100) according to claim 7 or 8,
wherein the arrangement (100) further comprises a
separator (116) configured to separate the liquid am-
monia from the gaseous ammonia and inert gas
thereby providing a gaseous mixture of ammonia
and inert gas to be supplied to the burner (104).

10. The arrangement (100) according to any one of the
preceding claims, wherein the burner (104) is a multi-
fuel burner configured
to burn at least two different fuels, preferably two
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different liquid fuels, preferably one at the time, or
to burn one or more liquids fuels in combination with
burning one or more gaseous fuels, wherein the one
or more liquid fuels, preferably one liquid fuel at the
time, is burnt simultaneously as the one or more gas-
eous fuels, preferably one gaseous fuel at the time,
is burnt.

11. The arrangement (100) according to any one of the
preceding claims, further comprising a combustion
fan (120), the combustion fan (120) comprising the
purge gas inlet (121), wherein the combustion fan
(120) is configured to mix the purge gas with com-
bustion air and to provide the mixture of purge gas
and combustion air to the burner (104).

12. The arrangement (100) according to any one of the
preceding claims, wherein the inert gas is nitrogen.

13. A method (200) for combusting purge gas originating
from an ammonia fuel system (108) fueling an am-
monia fueled engine (112), the method (200) com-
prising:

sustaining a support flame in a burner (104)
comprised in a boiler system (102), wherein the
support flame is sustained by a fuel supplied by
a fuel inlet (111); and
intermittently supplying the purge gas, wherein
the purge gas is supplied by a purge gas inlet
(121) from the ammonia fuel system (108) to the
burner (104), the purge gas comprising a mix-
ture of ammonia and inert gas, and
combusting the ammonia in the burner (104)
with the support flame.

14. The method (200) according to claim 13, wherein
the boiler system (102) is configured to operate in
one of at least a first mode (201) and a second mode
(211), wherein
the first mode (201) is a heat production mode in
which heat is produced, and
the second mode (211) is an ammonia safety purge
mode in which the boiler is kept warm and ready for
fast operation and/or in which a pilot flame is sus-
tained.
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